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ABSTRACT: Hypophosphatemia has serious metabolic effects that may increase morbidity and 

mortality in many illnesses. The present study was designed to know the incidence and severity of 

hypophosphatemia in a cohort of patients with acute and chronic liver diseases.The acute liver 

disease group comprised of cases in which the liver damage has been induced by type-A and type-B 

viral hepatitis. The chronic liver disease group comprised of cases in which the liver damage in the 

form of hepatitis and cirrhosis has been induced by alcohol. All the patients with acute and chronic 

liver diseases showed significantly lower phosphate levels when compared to the control group. 

However, significant difference in phosphate levels between the acute and chronic liver disease 

groups were not observed. Whether frequent monitoring of serum phosphate levels and early 

treatment of severe hypophosphatemia will alter the prognosis of patients with acute and chronic 

liver diseases should be determined in further studies. 
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INTRODUCTION:  Hypophosphatemia has serious metabolic effects that may increase morbidity 

and mortality in many illnesses.1Pronounced hypophosphatemia has been reported in chronic liver 

diseases like alcoholic liver disease, viral hepatitis and Reye's syndrome.2,3Abnormal cerebral 

phosphate metabolism may play a part in chronic hepatic encephalopathy. It has been observed that 

acute and chronic liver diseases are associated with decreased serum phosphate levels.2,3The 

similarity of effect of liver failure and hypophosphatemia suggests that phosphate depletion may 

play an important role in hepatic encephalopathy. The present study was designed to know the 

incidence and severity of hypophosphatemia in a cohort of patients with acute and chronic liver 

diseases.  

 

MATERIALS AND METHODS: The study included a cohort of patients admitted to a tertiary care 

hospital in South India over a reference period of 30 months. The study group included patients with 

acute liver diseases and chronic liver diseases. These were compared with normal individuals who 

were admitted for other unrelated minor illnesses. The patients who were admitted for liver 

abnormalities were divided into acute and chronic types based on detailed clinical history, thorough 

physical examination and relevant investigations including liver function tests. All patients, i.e. those 

with diagnosed acute and chronic liver diseases along with the control group underwent these tests 

as early as they got admitted. All tests were done according to the standard universal test methods.4-

10 Twenty-five patients were recruited into each of these three groups, i.e. patients with acute liver 

disease, patients with chronic liver disease and control group. In all these 75 patients, phosphorus 

was estimated according to molybdate UV end point calorimetric single chemistry method.11,12The 

normal phosphate levels were estimated to be 4-7mg/dl.  

The data analysis was done using T-test. The analysis of data was done by SPSS, If P value is < 0.05 

the test is considered significant.  
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RESULTS: The mean (+S.D.) age of the patients with acute liver disease was 33.40 (+14.39) years. 

The mean (+S.D.) age of the patients with chronic liver disease was 45.84 (+13.63) years. The mean 

(+S.D.) age of the patients in the control group was 44.56 (+14.80) years. The age ranged from 17 to 

69 years, 17 to 63 years and 16 to 66 years in the patients with acute liver disease, patients with 

chronic liver disease and control group, respectively. The acute liver disease group comprised of 

cases wherein the liver damage had been induced by type-A and type-B viral hepatitis. The chronic 

liver disease group comprised of cases wherein the liver damage in the form of hepatitis and 

cirrhosis had been induced by alcohol. The control group comprised of apparently healthy persons 

and those suffering from some minor ailments and who had completely normal liver function tests. 

The comparison of the various standard liver function tests and phosphate levels between the three 

groups (age and sex matched) is shown in Table 1. All the 25 patients with acute liver disease 

showed significantly lower phosphate levels when compared to the control group (P = 0.001). 

Similarly, all the 25 patients with chronic liver disease showed significantly lower phosphate levels 

when compared to the control group (P = 0.001). The phosphate levels were within the normal 

range in all the subjects in the control group. However, significant difference in phosphate levels 

between the acute and chronic liver disease groups was not observed (P = 0.35). 

 

DISCUSSION: Although the phosphate levels were marginally lower in patients with acute liver 

disease as compared to patients with chronic liver disease, the values were not statistically 

significant. Similar results have been obtained by other researchers.13-17Hypophosphatemia can 

occur in various other conditions like hemodialysis , hypothyroidism, volume expansion, starvation, 

glucose or fructose administration, renal tubular defects, diuretic therapy, insulin administration, 

saline infusion and hypokalemia. Hypophosphatemia can commonly occur after parental nutrition, 

which is very common in critically ill patients or after any surgical procedure till patient resumes 

oral feeding.18,19The first record of hypophosphatemia in acute liver failure induced by paracetamol 

was made by Dawson et.al.14Hypophosphatemia was noticed in all 12 patients with paracetamol 

induced liver damage and in more than one-third it was severe (<0.9mg/dl). Nanji and Anderson16  

found severe hypophosphatemia in a patient with acute hepatic failure. The absence of other causes 

of hepatic necrosis combined with an improvement in the clinical state of the patient with the return 

of phosphate levels towards normal lead them to hypothesize that hypophosphatemia might have 

been responsible for the acute hepatocellular necrosis. Hypophosphatemia causes depletion of red 

cell 2,3 diphosphoglycerate which primarily functions in promoting oxygen release from 

oxyhemoglobin thereby causing hepatic hypoxia.17It has not been proved conclusively that 

hypophosphatemia per se causes hepatic failure.15The cause of hypophosphatemia in acute viral 

hepatitis is not clear. In paracetamol poisoning, the drug acts directly on renal tubules, thereby 

decreasing reabsorption of phosphate.  

In chronic liver diseases due to alcoholic cirrhosis, significantly lower levels of serum 

phosphates were observed in all cases. A host of factors could be responsible for the phosphate 

depletion in alcoholic cirrhosis. Among the obvious causes could be poor intake, use of antacids, 

diarrhea and vomiting. Other additional causes can be ethanol per se, magnesium deficiency, 

alcoholic hypocalcaemia and ketoacidosis. Ethanol inhibits release of Antidiuretic hormone and 

therefore diminishes reabsorption of water by kidneys. This diuretic effect of ethanol is only 
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observed when blood alcohol concentration is raising and is probably negligible in chronic 

alcoholics.20It has been clearly established that chronic alcoholics may become magnesium 

deficient.21Phosphaturia, a feature of magnesium deficiency leads to phosphate deficiency. Most 

patients with severe advanced alcoholism show a low serum calcium concentration. This could 

result from interference with calcium transport in the gut or mal-absorption. Ketoacidosis may 

cause phosphate depletion in alcoholics.13,22-24 Since these patients ingest grossly inadequate diets, 

ketonuria is a rather common finding. Repeated episodes of ketoacidosis may serve to decompose 

organic phosphate within cells and lead to loss of phosphate in urine. Patients with cirrhosis of liver 

appear more inclined to develop hypophosphatemia after glucose loads than normal subjects.25This 

occurs because when phosphate depleted alcoholics are admitted to a hospital acute 

hypophosphatemia may precipitate metabolic acidosis. The most effective approach to 

hypophosphatemia is prevention in susceptible condition. Patients on total parenteral nutrition 

should receive the daily maintenance doses of phosphate amounting to 1000mg in 24hours with 

increases as required by the clinical and metabolic states. Alcoholic patients receiving intravenous 

fluids, particularly those with glucose, should receive phosphate supplements especially if they 

present with hypophosphatemia. In diabetic ketoacidosis up to 75mg/kg of phosphorus per day may 

be required to restore adequate balance. Dialysis patients who usually have hypophosphatemia may 

develop iatrogenic hypophosphatemia secondary to dialysis and the use of phosphate binder. In 

patients requiring prolonged antacid therapy alternative treatment with H2 blockers should be 

considered. If this is not feasible phosphate supplementation of 250mg of phosphate for every 

100ml of antacids should be given. 

The present study findings indicate that significant hypophosphatemia is seen in both acute 

and chronic liver diseases. Whether frequent monitoring of serum phosphate levels and early 

treatment of severe hypophosphatemia will alter the prognosis of patients with acute and chronic 

liver diseases should be determined in further studies. 
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 Phosphate 

(Mean+S.D.) 

Total 

bilirubin 

(Mean+S.D.) 

Total 

protein 

(Mean+S.D.) 

ALT 

(Mean+S.D.) 

AST 

(Mean+S.D.) 

A/G ratio 

(Mean+S.D.) 

Acute 

liver 

disease 

group 

3.22+0.57 

mg/dl 

5.44+4.26 

mg/dl 

7.55+1.25 

gm/dl 

238.12+19.39  

IU/L 

156.60+27.45  

IU/L 

1.02+0.28 

Chronic 

liver 

disease 

group 

3.36+0.54 

mg/dl 

4.99+3.72 

mg/dl 

7.23+0.92 

gm/dl 

98.96+10.42 

IU/L 

114.88+10.01 

IU/L 

0.97+0.33 

Control 

group 

6.26+2.07 

mg/dl 

0.57+0.32 

mg/dl 

7.91+1.58 

gm/dl 

30.24+26.86 

IU/L 

67.84+11.58 

IU/L 

0.95+0.30 

Table 1: Comparison of the phosphate levels and the liver function tests in the three groups  

 

GROUPS AGE RANGE MEAN +/- s.d. 

ACUTE LIVER DISEAES 17-69YRS 33.40+/-14.39 

CHRONIC LIVER DISEASES 17-63YRS 45.84+/-13.63 

CONTROL GROUP 16-66YRS 44.56+/-14.80 

AGE DISTRIBUTION 

 

 

PHOSPHATE 

 Mean Standard Deviation 

Group 1 6.264 2.074  

Group 2 3.216 0.571  
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